ABSTRACT
INTRODUCTION
Market efficiency has been an important area of research in the financial literature. It is only when the functioning of the markets is efficient, then no individual investor will have an upper hand over the other based on available information. According to the Efficient Market Hypothesis [EMH] , any new information will immediately reflect in the price of the asset (Fama, 1970) . Hence it becomes impossible to predict the price of an asset based on the past information. That is to say, the stock markets follow random walk in an efficient market.
In this paper, we examine the efficient market hypothesis for the Association of South East Asian Nations (ASEAN), which is the biggest regional community in the largest continent of the world with total nominal gross Asian Economic and Financial Review ISSN(e): 2222-6737/ISSN(p) domestic product (GDP) of more than USD 2.8 trillion in 2015. According to Hill and Menon (2010) Brunei has also announced of starting its own exchange but is not yet in function.
In order to achieve the goal of greater economic integration among the ASEAN member nations and the better development of sustainable capital markets, it is necessary to have efficiency in these ASEAN stock markets. It is known that if markets are inefficient, it becomes difficult to raise the capital through the markets which will hinder the viable investment projects. This paper also contributes to the existing literature in the area of market efficiency of the emerging stock markets and ASEAN member nations in particular. ASEAN is also chosen to bridge the gap in academic literature where majority of the work in efficient markets is done in the developed nations. The next section presents a brief review of literature. We then discuss the methodologies used in the study in Section 3. We discuss our data in Section 4 and provide empirical results in Section 5. Finally we conclude by providing some policy implications in the last section.
LITERATURE REVIEW
In this section we discuss some of the important contributions in the area of market efficiency present in the financial literature that focuses on the member nations of ASEAN community in particular. Though there exists many studies on emerging Asian markets, the results on the efficiency of these markets is mixed due to different methodologies that were employed in the literature and the difference in the study periods. Huang (1995) have studied the random walk hypothesis for 8 Asian countries and Japan using Lo & MacKinlay variance ratio test for the period 1984-1998. Kawakatsu and Morey (1999) have performed Unit root test and multiple variance ratio tests on 16 emerging markets for the period 1976-1997. Malliaropulos and Priestley (1999) used test and Bootstrap methodology on Southeast Asian markets for the period 1988-1995. Worthington and Higgs (2004) have studied weak form market efficiency in Asian emerging and developed equity markets using serial correlation and unit root tests and concluded the emerging markets are not weak form efficient. A number of other studies on random walk hypothesis include the works of (Karemera and Ojah, 1999; Darrat and Zhong, 2000; Chang et al., 2004; Hoque et al., 2007) . Hamid et al. (2010) studied 14 Asian markets and concluded that monthly prices do not follow random walks. Nisar and Muhammed (2012) (Wright, 2000) test in their analysis and found higher rate of rejection of random walk hypothesis. Overall the study on ASEAN nations in the literature is mixed due to the different methodologies and different time periods and data that were used in the study. In this paper, we employ multiple tests on daily data till date to get the efficiency of the individual ASEAN member nations
METHODOLOGY
In this section, we discuss the various methods that are used in this paper to examine the random walk hypothesis like Unit root test, Variance ratio test, Spectral shape test and Average exponential tests.
Augmented Dickey Fuller Unit Root test
The ADF unit root test Dickey and Fuller (1979) is carried out by estimating the below equation for which the null and alternate hypothesis is , where and evaluated using the conventional t-ratio for
The presence of a unit root in a time series suggests support for the random walk hypothesis.
Variance Ratio Tests
The Variance ratio [VR] statistics and its advanced versions are widely used in the financial literature since the pioneer works of ; Poterba and Summers (1988) and Cochrane (1988) . The VR statistic in finance is used to test the market efficiency, i.e. to say whether the given time series of stock prices or its first difference (or returns) follow random walk.
Let denote the logarithm of the stock price at time t. Let be an asset return at time t, where t=1, 2, ….., T, and defined as, . The variance ratio (VR) can be expressed in terms of auto-correlation coefficients as explained in and defined as,
where is the i-th lag auto-correlation coefficient of If the asset returns are uncorrelated over time then we have
The variance ratio test statistic can further be constructed based on an estimator of ). Let ̂ denote the sample mean of the asset returns defined as ̂ ∑ Let ̂ be the sample variance of the asset return. The sample variance of the one-period return can be defined as ,
The sample variance of the k-period return can be defined as,
where we define the parameter in such a way that ̂ ) is an unbiased estimator of k-period return. i.e.
) )
The central idea of testing the random walk hypothesis using the variance ratio [VR] statistic against the stationary alternatives lies in utilizing the fact that the variance of the random walk increments is linear in all sampling intervals. That is to say, the sample variance of k-period return is k-times the sample variance of the one-period return.
The variance ratio at lag k, i.e. VR (k) is then defined as the ratio of (1/k) times the sample variance of the k-period return to the sample variance of the one-period return.
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The variance ratio is defined as
Hence the VR will be equal to 1 for all values of k, when the asset returns follow the random walk. If the VR is less than 1, then we have indications of negative serial correlation (mean-reversion). If the VR is more than 1, then we have indications of the positive serial correlation (mean-aversion).
The VR statistic as explained in Wright (2000) can be defined as
Let us describe the individual VR tests developed by as well as some of its advancements.
Lo and MacKinlay (1988) Variance Ratio Test
Lo & MacKinlay proposed the asymptotic distribution of ) by assuming that k is fixed when They showed that if is i.i.d., i.e. under the assumption of homoscedasticity, then under the null hypothesis that )
, the test statistic ) is given by
which follows the standard normal distribution asymptotically. The asymptotic variance ), is given by ) ) ) proposed the heteroscedasticity robust test statistic ), to accommodate exhibiting the conditional heteroscedasticity as,
which follows the standard normal distribution asymptotically under null hypothesis that ) where
Choi (1999) Test
The choice of holding period k when implementing the VR tests is important but is rather chosen arbitrarily.
Hence to overcome this issue, Choi (1999) proposed a data dependent procedure to determine the optimal value of k.
The VR estimator is defined as
Where ̂ ) is the auto-correlation function, and ) is the Quadratic Spectral kernel defined as
The standardized statistic is
Under the null hypothesis the test statistic follows the standard normal distribution asymptotically. Note that it is assumed that as the small sample properties of this automatic VR test under heteroscedasticity are unknown and not investigated properly.
Wright (2000) Test
Wright (2000) proposed a non-parametric alternative to conventional asymptotic VR tests using signs and ranks.
The tests based on ranks are exact under the i.i.d. assumption, whereas the tests based on signs are exact under conditional hetereoscedasticity. Wright (2000) proposed and statistics defined as
Where the standardized ranks are given by
And is the inverse of the standard normal cumulative distribution function.
The tests based on signs of the first difference is given by
Note that the critical values of can be obtained by simulating its exact sampling distributions. statistic has been impeded by the fact that the asymptotic theory provides a poor approximation to the small-sample distribution of the VR statistic. In general, the ability of the asymptotic distribution to approximate the finite sample distribution depends crucially on the value of the horizon k. More specifically, rather than being normally distributed (when standardized by √ ) as the theory states, the statistics are severely biased and right skewed for large k (relative to T) which makes application of the statistic problematic. In other words, the finite-sample null distribution of the test statistic is quite asymmetric and non-normal.
Chen and Deo (2006) Test
Chen and Deo (2006) suggested a simple power transformation of the VR statistic that, when k is not too large, provides a better approximation to the normal distribution in finite samples and is able to solve the well-known right skewness problem. They showed that the transformed VR statistic leads to significant gains in power against mean reverting alternatives. Furthermore, the distribution of the transformed VR statistic is shown, both theoretically and through simulations, to be robust to conditional heteroscedasticity.
First, they defined the VR statistic based on the periodogram as
To obtain the transformed VR statistic, the following power transformation to ) is applied,
Spectral Shape Tests
The spectral shape tests as introduced in Durlauf (1991) are designed to test the serial correlation. These tests are completely data dependent and there is no parameter that researcher needs to select. The tests we use are
The and tests are studied in Durlauf (1991) and the test in Choi and Mark (1997) .
Average Exponential Tests
These tests essentially combine either the likelihood ratio (LR) tests or the Lagrange multiplier (LM) such that an optimality property is achieved. Though the Andrews and Ploberger (1996) tests are devised for the ARMA(1,1) alternative under a normality assumption, they are consistent against all weakly stationary and strong mixing alternatives. Among the tests introduced in Andrews and Ploberger (1996) we will employ the average exponential likelihood ratio and Lagrange multiplier. The average exponential LR and LM tests are
And ) is the uniform measure on which is the parameter space on π.
DATA DESCRIPTION
In this section, we describe the data that we have used for our empirical analysis. We have collected the daily (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) . The daily data is collected from the source Bloomberg. In Table 1 : we provide the descriptive statistics of the 8 ASEAN stock indices under consideration. We observe negative skewness in Cambodia, Indonesia, Singapore and Vietnam. The kurtosis was higher in Malaysia, Indonesia, Philippines and Thailand. We observe that all the stock indices are non-normal as per the results of Jarque-Bera test.
EMPIRICAL FINDINGS
In this section, we present the empirical results as per the tests mentioned in the methodological section. In Table   2 , we show the results of the Augmented Dickey Fuller Unit root test. We observe that for the three models i.e. 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** *** represents 1% level of significance. Stock returns are calculated using the formula
Source: Developed by the authors In Table 3 , we present the details of Lo & Mackinlay variance ratio test results for k-day =2, 4, 6, 8 and 10. We test the null hypothesis that variance ratio is equal to 1.If we consider the M1 statistic which is based on the homoscedastic assumption, random walk hypothesis is rejected for Indonesia, Malaysia, Philippines, Thailand and
Vietnam for all the k-day windows as we find the test statistic to be significant.Also for Cambodia , M1 statistic is significant for k-day =4 and 6 ; for Lao, it is significant for k-day=6,8 & 10 and for Singapore, it is significant for kday =6 ,8. That is to say, we get mixed results for diffferent k-days for Cambodia, Lao and Singapore when we consider the homoscedastic assumption. We also present the results of M2 statistic, which is based on the heterosedastic assumption. The M2 statistic is found to be significant in Indonesia, Philippines, Thailand and Vietnam and hence we reject the random walk hypothesis. Overall, we can conclude that the random walk hypothesis is rejected in all ASEAN nations except for Cambodia, Lao and Singapore. In case of Malaysia we have mixed results as M1 rejects the random walk hypothesis where as M2 statistic doesnot based on Lo & Mackinaly variance ratio test.
In Table 4 , we show the results of the individual variance ratio tests namely (Choi, 1999) In Table 5 , we present the results of Spectral shape tests as proposed in Durlauf (1991) . We observe that the random walk hypothesis is rejected in all ASEAN nations except for Cambodia, Lao and Singapore. We find that Mellows M statistic is significant for Indonesia (3.663) and Philippines (3.980) at 1% level of significance whereas for Malaysia and Thailand, M statistic is significant at 5% level of significance. We also show the results of Average exponential test as proposed in Andrews and Ploberger (1996) . It clearly shows that there exists weak form efficiency only in Cambodia, Lao and Singapore as the test statistic in other ASEAN nations are significant. 
CONCLUSION
This paper examines the market efficiency in the ASEAN-8 nations that include Cambodia, Indonesia, Lao, Malaysia, Philippines, Singapore, Thailand and Vietnam. The ADF unit root test rejects the random walk hypothesis in all the ASEAN markets under study. We have used the individual variance ratio tests which are considered to be more powerful than the unit root tests. We observe that variance ratio test and Choi (1999) Automatic variance ratio test give similar results in which out of the 8 ASEAN nations only 3 nations (i.e. Cambodia, Lao and Singapore) stock markets are found to be weak form efficient. Durlauf (1991) 
